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1.TGA study in details Figure S1 . TG profile of pure PVP nanofibers, pure AgNO 3 , AgNO 3 /PVP nanofibers and Zn(NO 3 ) 2 /AgNO 3 /PVP nanofibers (3% Ag-ZnO precursor nanofibers) during the annealing process at 600 °C with the heating rate of 10 °C/min. Thermo-analysis was conducted by placing pieces of precursor nanofibers in an alumina crucible and heating from room temperature to 600°C at 10 °C/min to determine the reaction processes of the decomposition of PVP nanofibers, pure AgNO 3 , AgNO 3 /PVP nanofibers, and Zn(NO 3 ) 2 /AgNO 3 /PVP nanofibers in air, the results were shown in Figure S1 and S2.
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As shown the black line in the Figure S1 and the DTG in the Figure S2a , the initial weight loss of PVP nanofibers below 100 °C could be attributed to the loss of moisture and residual solvent (water, ethanol and N,N-dimethylformamide). From the TG curve of PVP nanofibers, it can be clearly seen that the PVP nanofiber started being decomposed from 350 °C. No further weight loss was observed when the temperature reached 600 °C, suggesting a completely decomposition of PVP nanofibers. And combing with the process of our experiment, all the samples were calcined at 600 °C for 2 h, organic solvents and PVP were burnt out, suggesting that the C element did not come from the organic solvents and PVP.
The TG-DTG curve of pure AgNO 3 powder (green line in the Figure S1 and Figure   S2b ) showed that the pure AgNO 3 started being decomposed from 420 °C. The final mass percentage was around 63.15%, which corresponded to the molar mass percentage of Ag to AgNO 3 (63.5%), suggesting that silver cation was reduced to metallic Ag during heating process according to Eq. 1. 1,2 It can be seen that there is no change in metallic Ag when the temperature exceeds 450 °C from the TG curve, indicating that metallic Ag has not been oxidized. The TG-DTG curve of AgNO 3 /PVP nanofibers (red line in the Figure S1 and Figure S2c ) showed that the weight loss below 110 °C was mainly from moisture and residual solvent water, ethanol and N,N-dimethylformamide), and the weight loss tends to be 0% at 600 °C. It had a similar curve compared with pure PVP nanofibers below 420 °C, implying that it has the similar decomposition process as pure PVP nanofibers (Because there was 1.5 g of PVP in the precursor solution which was much higher than the 0.0342g of AgNO 3 ). But there existed a little difference around 420 °C compared with pure PVP nanofibers, it may attribute to the presence of AgNO 3 material which could influence the decomposition trend of the precusor nanofiber.
The TG curve of Zn(NO 3 ) 2 /AgNO 3 /PVP nanofibers showed downward trend before 550 °C which were shown in the Figure S1 due to the decomposition Zn(NO 3 ) 2 
2.The resistances in air at the optimal operating temperature
In general, whether it was the optimal temperature of ethanol (320 °C) or the optimal temperature of H 2 S (120 °C), the resistance in air of Ag-ZnO sensors was larger than that of pure ZnO sensor, which were shown in Figure S3 and Figure S4 , this can attribute to Ag-ZnO nanoparticles had a thicker electron depletion layer compared with pure ZnO nanoparticles, this was because more electrons belonging to Ag-ZnO nanoparticles reacted with oxygen to generate more species of oxygen. 
